Cl life or to match work with other important lifestyle concerns. Many nurses choose the night shift permanently to maximize time between school, work, and home responsibilities (Alward, 1987) .
The prevalence of shiftwork varies from country to country and year to year. During the Industrial Revolution in England, about 7% of the workers were doing shiftwork. An investigation in Denmark in 1975 '0 >-found that 13% of the workers CI) worked shifts, representing a 17% 8 increase in union shiftwork from o ] 1951. England experienced the same ========~a, percentage increase in approximately the same 20 year period (Agervold, 1976) . A 1964 Dutch study showed that 24% of workers were on shiftwork (Dirken, 1966) . Now more than 20% of the population in America and Europe is engaged in some form of shiftwork (Monk, 1983; Rutenfranz, 1978; Tasto, 1978) . One common circumstance in almost all shiftwork is that men constitute the majority of shiftworkers in the public and private sectors. One glaring exception is in the health field, where the majority of shiftworkers are women.
Shiftwork studies have been conducted in many occupational settings. Examples include studies of During the Renaissance, daywork was related to the availability of sunlight and was the way of life, although mining was characterized by shiftwork. Not until the Industrial Revolution did both a demand and ability for work in the dark exist. In the beginning of the 1800s child labor laws prohibited persons under age 18 from working at night. By the end of the 1800s, laws prohibited women (except in certain occupations such as midwifery) from working at night.
Nightwork, however, is not always seen as a problem. In fact, some workers even choose working nights to solve problems in their out of work S hiftwork existed even in ancient Rome. Workers toiled through the night to bring goods and supplies into Rome, since traffic on city streets was limited to the night time hours only. With the advent of the Industrial Revolution and the discovery of electricity, continuous processes were employed to produce goods and supplies and to use expensive machinery. This necessitated workers around the clock.
The terms "shiftwork" and "nightwork" often are used interchangeably. Nightwork is defined as working between 11 p.m. and 6 a.m. or some part of that period. Shiftwork is more broadly defined as occurring when an individual is awake and working while the body, which is diurnal (day oriented), would rather be asleep.
Nightwork, often referred to as the "graveyard shift" or the "lobster shift" in the newspaper industry, is just one type of shiftwork. Shiftwork also includes working any hours outside of the day shift (9 a.m. to 5 p.m., 6 a.m. to 2 p.m., 7 a.m. to 3 p.m., etc.).
Historically, nightwork has been regarded as undesirable and only permissible when strictly necessary. In fact, with the decline of cities during the Middle Ages, the rules of professionals only allowed them to practice during the day. Nightwork was prohibited and could result in a fine. oral temperature was associated significantly with maximum nap sleep time, errors on a vigilance test, and sleepiness ratings, and agreed that lack of sleep is associated with dropping of body temperature, flattening of the rhythm, and sleepiness, as well as other factors (Alward, 1987; Monk, 1978; Reinberg, 1978) .
Aging
No reports identify the age distribution, sex ratio, or ethnic background of shiftworkers either at a point in time or over time. However, as persons age, they seem less able to adjust to shiftwork and therefore they leave it. Aging also has an effect on adjustment, which will account for leaving shiftwork.
Four possible effects are: cumulative adverse shiftwork effects (since age is usually associated with experience); general decline in the worker's health and ability to cope 
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ies on these variables. Since shiftwork is closely related to sleep, such studies have examined total sleep deprivation (TSD), performance, and adjustment, and have looked specifically at what happens to the amplitude of the circadian rhythm. Horne (1978) did a complete summary of all TSD studies from 1896 to 1978 that used biochemical or psychological measures. Those studies that used oral temperature (OT) as a biochemical indicator are summarized in Table 1 . Temperature decreases were found in most studies of men deprived of sleep from 40 to 205 hours. These studies suggest that when sleep is lacking, body temperature drops absolutely and individuals' circadian rhythm pattern declines (or flattens).
Further studies done more recently are more complex because they examine the interaction of TSD and performance. They found that lower PHYSIOLOGICAL EFFECTS/ SLEEP STUDIES One way to observe how the body reacts to shiftwork is to identify variables that can influence reactions, and conduct experimental laboratory stud-microelectronic workers (Epstein, 1989; Oginski, 1989) , steel workers (Wedderburn, 1976) , railway workers (Tepas, 1989) , firefighters (Glazner, L., Unpublished doctoral dissertation, 1987, New York, NY: Columbia University), and nurses (Adams, 1986; Alward, 1987; Coffey, 1988; Tasto, 1978) .
Studies have shown that humans are, either genetically or by natural adaptation, day oriented (diurnal), meaning that they obey the dictates of their biological clock, remaining active by day and resting at night. This phenomenon parallels the regular 24 hour alteration (circadian rhythm) between day and night as the earth spins on its axis. Body functions are in a wave-like rhythm and are at optimal levels when the body is awake (See Figure) .
The wave has height and depth (amplitude) and predictability (phase). If the latter characteristic is altered, it is said to be shifted (phase shift). If the shifting is rapid, it is labile; if one body rhythm is out of cycle with other body rhythms, then there is desynchronization. "Normal phase relationship is essential for maintenance of a healthy organism" (Trumball, 1966) .
Body temperature is one of the most easily measured physiologic circadian rhythms. Body temperature varies in a wave-like progression through 23 to 25 hours from a normal of 37°C ( + O.SOC), with a peak in the early evening and a trough in the early morning. This pattern is not unique to body temperature; it is also seen in hormonal secretions and in urine constituents.
The circadian rhythm of night workers is the reverse of dayworkers. They have a 12 hour phase shift which seems to cause no problem for the workers. The problem is going from one phase to the other. with stressors; flattening of circadian rhythm; and tendency toward sleep fragility and/or "morningness."
Morningness/Eveningness
This self reported attribute identifies an individual as preferring and performing better in the morning or evening and having physiologic characteristics that are predictable (Horne, 1976) .
Morning types, as shown by their body temperature and how they answered on a questionnaire, more strongly notice the lack of sleep and do more poorly on shiftwork. It has even been suggested that flexibility/ inflexibility of sleep habits coupled with drowsiness is a better predictor of maladjustment to shiftwork than morningness/eveningness alone.
PSYCHO/SOCIOLOGICAL
EFFECTS In most studies, researchers assume that health is affected by changes in the internal and external environment. These changes impose a stress on the body. The stress may cause a negative or positive health effect. If the effect is positive, then the individual is able to react, accommodate, adjust, or adapt to various internal and external stimuli or stressors. The de-gree of health effect that one experiences depends on the person's ability to respond to various internal and external environment stressors. If the effect is negative, ill health results.
Moore-Ede (1985) has given the name "Maladaption Syndrome" to a group of symptoms identified with persons who have difficulty working shift. They believe the seriousness of the problem is underestimated because: shiftworkers who have serious problems adjusting to rotating schedules or nightwork move to day jobs whenever they can find them; shiftworkers tend to visit physicians less than dayworkers; and the health effects of different shift schedules appear to vary considerably.
Shiftworkers have poorer scores on a variety of health indices, and more complaints in three specific areas: sleep-wake disorders, gastrointestinal disorders, and cardiovascular disorders.
Shiftworkers sleep less, and sleep amounts are less when shift time is assigned. However, others have found that shiftworkers who sleep less and begin to sleep later are more satisfied and have less complaints than their peers on shiftwork. All the studies of TSD have found that oral body temperature is altered with in-creasing lack of sleep. Further, those who are bothered by shiftwork usually cite lack of sleep as their first complaint (Breithaupt, 1977; Maasen, 1978; Reinberg, 1978; Smith, 1978; Tasto, 1978) .
Next to sleeping problems, eating problems are the most reported disturbances (Moore-Ede, 1985). Studies have shown that nightworkers eat less or differently and have appetite problems (loss of appetite or desire to overeat).
Eating and sleeping comprise only part of the lifestyle concerns of shiftwork studies. Many studies have examined the social aspects of shiftwork (Moore-Ede, 1985; Tasto, 1978; Van Loon, 1963; Walker, 1978; Wedderburn, 1967) . Shiftworkers' time schedules ensure that they are not always off work in the same time space as other members of their family or of most of the community. They may be unavailable at times of high social value (evenings and weekends) and be off at times of low social value.
Shiftwork, therefore, may affect family relationships, impair participation in institutional life, and affect social relationships (Moore-Ede, 1985) . On the other hand, possible advantages exist, including the op-portunity to pursue hobbies and interests in daylight hours, and access to facilities open only during weekdays. Shiftworkers may live in a community or socialize with those to whom shiftwork is acceptable and with whom participation is available (Wedderburn, 1967) .
Drugs, tobacco, and alcohol also have been a concern in some studies. Tasto (1978) found that nightshift workers use more over the counter and prescription medication to help them sleep. The researchers did not find increased use of alcohol or tobacco resulting from shiftwork. However, others have found increased alcohol, caffeine, and tobacco consumption among workers doing nondaywork.
More is known about poor adjustment to shiftwork than how to predict it. Quality of housing (i.e., how sound proof, single or multiple dwelling) and living arrangements are known factors in adjustment (Wedderburn, 1967) . Amount of experience also is a factor in adjustment: those who cannot do shiftwork leave almost immediately and those who can do shiftwork adjust. Clinical evidence suggests that in a population of healthy human adults only a limited number of persons are able to sustain shiftwork.
About 26% of male workers and 16% of female workers are assigned to shifts (Coffey, 1988) . After 1 to 4 months of effective shiftworking, 10% suffer-from fatigue, sleep disturbance, and other problems-and leave. Older workers seem less able to adjust to shiftwork and are more likely to leave. Folkard (1979) developed a questionnaire that correlated well with a range of measures of adjustment. Folkard found that three main factors influenced the ability to predict adjustment to shiftwork: rigidity/ flexibility of sleeping habits; ability/ inability to overcome drowsiness; and morningness/eveningness. Monk (1985) suggests that a triad of factors influence a person's ability to adapt to shiftwork. The triad categories are sleep hygiene, circadian rhythm adaptation, and social and domestic adjustment. Social and domestic adjustment overlap and are not mutually exclusive. Tasto (1978) developed an adaptation score that was a combination of many variables but was especially weighted by complaints of dissatisfaction. The researchers found that rotating workers had lower (poorer) adaptation scores.
Absences
Absences and reports of symptoms of ill health are the usual measures of illness. Absences in shiftworkers are found to be less when compared to dayworkers, except in two studies (Tasto, 1978; Wedderburn, 1967) . This may occur because a worker who is ill cannot take shiftwork, and leaves it, thereby becoming a dayworker. However, rotating nightworkers used more sick time than day workers.
In fact, [hiis-Evensen (1958) even suggested a solution to the problem of nightwork. Companies should: a) give preemployment medical examinations; b) not employ on continuous shiftwork persons who have had or show a tendency for psychosomatic complaints; c) transfer those who cannot adapt to shiftwork; d) not employ workers on continuous shiftwork who are older applicants and have not previously done continuous shiftwork (i.e., those over 50 years of age); e) find out about applicants' living conditions before they commence work; f) reject workers living under unsatisfactory housing conditions as unsuitable for shiftwork; and g) improve living conditions of continuous shiftworkers by planning special types of houses built with consideration for insulation, location, location of bedrooms, etc.
All of these are fairly non-specific; however, no mention is made of improving the shift system. Also, it would be hard to believe that industry in the United States would care to (or be able to) not hire workers because of their living conditions. In fact, many of jhiis-Evensens other suggestions could not be applied in the United States because of poten-Glazner tial legal implications with discrimination charges.
Injuries
Injuries in industry appear to occur more frequently at certain times of the day, perhaps because worker performance is affected by disruptions in circadian rhythms. It is not easy to compare one worker group with another as far as injuries are concerned. However, one study found that most injuries in shiftworkers occurred between 10 p.m. and 2 a.m. Glazner found more injuries in firefighters on the nightshift (Glazner, L. Unpublished doctoral dissertation. New York, NY: Columbia University, 1987) . Studies of telephone operators and gas meter readers found clear circadian patterns in the frequency of mistakes; the greatest number of mistakes occurred during late afternoon and early morning hours (or at the end of the work shift) (Bjerner, 1955) .
Another study showed experimentally that performance on simple tasks was worse at night than on the day shift and that, for the first few days after the sleep-wake cycle had been disrupted, a sharp drop in worker efficiency occurred that tended to level off after about a week (Colquhoun, 1969) .
Other studies have shown a periodicity to injuries and suggested an increased frequency at night (Monk, 1978; Moore-Ede, 1985) . Performance has been found to be slower and less accurate on the nightshift. However, the reason for these factors may be poorer maintenance of the equipment. Brown (1977) used the findings of shiftwork studies to reduce injuries in long distance drivers. He realized that not only the task, but also the vehicle, the environment, and organizational and social factors all contributed to injury rates.
Interesting questions arise out of economic consideration of shiftwork. Is there a pattern in the value of time off work? What shift, if any, has the highest premium paid? Saturday evening was rated as the peak period of value for time off for both shiftworkers and dayworkers. Further, both groups valued evenings off more than the daytime, and weekends more than weekdays (Wedderburn, 1976) . Others found that shiftworkers had higher income than dayworkers and the shiftworkers who had worked the longest had the highest salary (Walker, 1978) .
Shift Patterns
The number of persons working blocks of hours known as the "colonization of time" (working more than 8 hours at a time, thereby having more free time away from work, i.e., working three 12 hour shifts and then having 4 days away from work in a week) has increased substantially. Glazner showed that firefighters were satisfied with their modified rapid rotation as long as they knew their schedule a year ahead (Glazner, L. Unpublished doctoral dissertation. New York, NY: Columbia University, 1987) . A small group of workers in a chemical plant even planned their own shift arrangement with positive results (Weddenburn, 1976) .
Opportunities for shiftworkers to exercise some control over their work arrangements will be increasing, and this is believed to be favorable for worker and companies. However, the problem still exists to develop research to determine the "best" shiftwork pattern for a specific situation. A pattern that is favorable for one industry and its workers may not be favorable for another.
This trend is unlikely to cease. At the same time, the hours individuals work have decreased, and this will permit shiftworkers to rearrange working hours and obtain large blocks of free time.
Some studies have found that shiftworkers felt that they were not able to perform effectively the roles of spouse and parent when they worked shifts. Others found, on the other hand, that when shiftworkers requested to leave shiftwork, their family relationships worsened. No explanation was given for this, but perhaps income or the change itself are accountable, at least in the short run (Rutenfranz, 1985) .
Field studies also have tried to identify the best shiftwork pattern. Researchers who studied pilots, both governmental and private, concluded that the 4 hours on, 4 hours off cycle demonstrated superiority in maintenance of performance while providing greater capability to withstand stresses such as sleep deprivation. Readjustment time differed depending on whether the flight was east-west or west-east; more time for recovery was needed after a westeast flight. Therefore, the work implication is to schedule rotations which follow the sun. The shift rotation should be morning, evening, and night rather than morning, night, and then evening. Rutenfranz (1985) put into perspective all these areas:
OCCUPATIONAL HEALTH NURSING IMPLICATIONS
To sum up, the occupational health measures for night and shiftworkers should include all the appropriate actions required to reduce complaints of the workers in order to prevent lowering of well being, and the occurrence of job related diseases. Such measures should not be restricted only to those used in normal occupational health practice, but also should encompass activities outside the workplace such as pressing for amelioration of housing conditions and advising workers on the organization of their social life in relation to shift systems based on physiological criteria.
What does all this mean to occupational health nurses? Occupational health nurses are in a position to influence policy and worker health at all levels of prevention.
Activities that are directed at primary prevention (health promotion and health protection) could include using a questionnaire to predict which workers might be less tolerant of shiftwork. Table 2 offers some possible questions. If the person answers "a" to all three questions, the worker would be less likely to do well on shiftwork. (For more detailed information, Horne [1976] or Folkard [1979] are suggested readings).
Occupational health nurses also can use the knowledge gained from reading other studies on shiftwork and developing policy from these readings. Such policies can include those suggested by Jhiis-Evensen (1958), Rutenfranz (1985) , and others, and can include identifying those at risk of poor adjustment and scheduling shiftwork so that it follows the sun.
Activities directed at secondary prevention (early diagnosis, rapid treatment) can include asking questions related to "maladaption syndrome." Occupational health nurses can assess whether or not more injuries are occurring than expected, and if so, why. Occupational health nurses also can study those workers who are leaving the nightshift to return to daywork and determine if they develop shiftwork related prob-• ment to shiftwork: rigidity/flexibility of sleeping habits; ability/inability to overcome drowsiness; and morningness/eveningness.
2 After 1 to 4 months of effective shiftworking, more than • 50% of shiftworkers leave shiftwork after suffering from fatigue, sleep disturbance, and other problems. In addition, older workers seem less able to adjust to shiftwork and are more likely to leave sooner.
Shiftworkers have more complaints in three specific areas: sleep-wake disorders, gastrointestinal disorders, and cardiovascular disorders.
Occupational health nurses can influence shiftwork policy and workers' health through health promotion policies aimed at predicting which workers might be less tolerant of shiftwork, scheduling shiftwork so it follows the sun, and providing early diagnosis and rapid treatment to workers with symptoms that need management. Tepas, D., Popkins, S., & Dekker, D. (1989) . A survey of locomotive engineers on irregular schedules, and their spouses: A preliminary report. In: Costa, G., Cesario, G., (1978) . Pressure leading to changes in the arrangement of shift work. Ergonomics, 21, 870. Wedderburn, A.A.I. (1967) . Social factors in satisfaction with swiftly rotating shifts. Oc-cupationalPsychology, 41, 85-107. Wedderburn, A.A.I. (1976) . Is there a pattern in the value of time-off work? In: NIOSH Symposium, Shiftwork and Health, [495] [496] [497] [498] [499] [500] [501] [502] [503] [504] lems in the future. Are there economic incentives for shiftwork and are they working? Finally, activities directed at tertiary prevention (rehabilitation) can include helping shiftworkers return to the dayshift or arranging quality care of those workers who have symptoms that need management.
